S2 General All reactions were carried out under a positive atmosphere of argon in dried glassware unless otherwise noted. Solvents were dried and distilled according to standard protocols. All melting points were measured on a Yamamoto micro melting point apparatus and are uncorrected. 1 H and 13 C NMR spectra were recorded in CDCl 3 at 500 MHz and at 126 MHz, respectively; tetramethylsilane (TMS) was used as an internal standard. IR spectra were recorded on a JASCO FT/IR-410 or FT/IR-4100 Fourier-transform infrared spectrometer. Low-and high-resolution mass spectra were recorded on a JEOL JMS-01SG-2 or JMS-HX/HX 110A mass spectrometer. Elemental analyses were performed on a YANACO CHN CORDER MT-6 spectrometer. Column chromatography was performed on Merck silica gel 60 (230-400 mesh). Reactions and chromatography fraction were analyzed by employing precoated silica gel plates (Merck Silica Gel F 254 ). Visualization was accomplished with UV light and/or staining with appropriate stains (KMnO 4 , anisaldehyde, vaniline, ninhydrin or phosphomolybdic acid).
Materials
Unless otherwise noted, materials were purchased from Tokyo Kasei Co., Aldrich Inc., and other commercial suppliers, and were used without purification. in MeOH (15 mL), chlorobenzene (20 mL), and triethylorthoformate (60 mL) and the mixture was refluxed overnight at 120 °C. The resultant solid was filtered and recrystallized from MeOH to afford 3e (5.6 g, 52%) as a tan solid.
Synthesis of imino ester 4
Ethyl N-(4-methoxyphenyl)iminoacetate [3] (4) A mixture containing 1.52 g of ethyl glyoxylate (14.9 mmol), p-anisidine 1.84 g, 14.9 mmol), and anhydrous MgSO 4 (10 g) in toluene (30 mL) was stirred at room temperature for 30 min and the precipitate was then filtered. The filtrate was removed under reduced pressure to give the product 4 (3.1 g, 99%) as a yellow oil.
Typical procedure for cross-aza-benzoin reaction
To a solution of iminoester 4 (80.8 mg, 0.33 mmol, 1.3 equiv) in THF (0.6 mL) were added NHC precatalyst 3e (21.8 mg, 0.06 mmol, 20 mol %), aldehyde 1a (0.3 mmol) and K 2 CO 3 (8.1 mg, 0.06 mmol, 20 mol %) at room temperature. After being stirred at the same temperature for 24 hours, the reaction mixture was washed with aq NaHSO 3 solution and brine. The organic layer was dried over MgSO 4 , and then concentrated in vacuo. The resulting residue was purified by silica gel column chromatography (hexane/ethyl ether 5:1) to give 5a (65.8 mg, 70% yield). 
Characterization data Ethyl 2-[(4-methoxyphenyl)amino]-3-oxo-3-phenylpropanoate (5a)
; 13 C NMR (126 MHz, CDCl 3 )  190.5, 168.8, 164.3, 152.9, 139.8, 132.2, 131.6, 129.8
Cross-over experiment (Scheme 2)
To a solution of iminoester 4 (41.4 mg, 0.2 mmol) in THF (2.0 mL) were added NHC precatalyst 3e (14.5 mg, 0.04 mmol, 20 mol %), benzoin (6, 21.2 mg, 0.1 mmol), and K 2 CO 3 (5.5 mg, 0.04 mmol, 20 mol %) at room temperature. After being stirred at the same temperature for 24 hours, the reaction mixture was washed with aq NaHSO 3 solution and brine. The organic layer was dried over S8
